IN THE CLAIMS: 

^^^^^^^^Jleg^e cancel claims 1-106, 126-129, 132, and 137-145, without 
prejudice or disclaimer. 

Please amend the claims pursuant to 37 C.F.R. 1.121 as follows (see the 
accompanying "marked up" version pursuant to 1.121): 



1 46. (Amended) A functional cytochrome P450 oxygenase variant comprising 
a mutation of a glutamic acid residue at a position corresponding to amino acid 331 
of cytochrome P450cam from P. putida (SEQ ID N0:2) and having at least 90% 
sequence identity to SEQ ID N0:2. 

147. (Amended) The cytochrome P450 oxygenase variant of claim 146, 
wherein the mutant amino acid at the position corresponding to amino acid 331 is 
lysine. 

1 48. (Amended) A functional cytochrome P450 oxygenase variant comprising 
at least one mutation of an arginine residue at a position corresponding to amino acid 
280 of cytochrome P450cam from P. putida (SEQ ID N0:2) and having at least 90% 
sequence identity to SEQ ID N0:2. 
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149. (Amended) The cytochrome P450 oxygenase variant of claim 148, 
wherein the mutant amino acid at the position corresponding to amino acid 280 is 
leucine. 

1 50. (Amended) A functional cytochrome P450 oxygenase variant comprising 
at least one mutation of a cysteine residue at a position corresponding to amino acid 
242 of cytochrome P450cam from P. putida (SEQ ID N0:2) and having at least 90% 
sequence identity to SEQ ID N0:2. 

151. (Amended) The cytochrome P450 oxygenase variant of claim 148, 
wherein the mutant amino acid at the position corresponding to amino acid 280 is 
phenylalanine. 

1 52. (Amended) A functional cytochrome P450 oxygenase variant comprising 
at least one mutation at a position selected from the group consisting of amino acid 
positions 242, 280, and 331 of SEQ ID N0:2 and having at least 90% sequence 
identity to SEQ ID N0:2. 

153. (Amended) The cytochrome P450 oxygenase variant of claim 152 
comprising at least one mutation selected from the group consisting of: 

(a) a glutamic acid to lysine mutation at position 331 of SEQ ID N0:2; 
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(b) an arginine to leucine mutation at position 280 of SEQ ID N0:2; and 

(c) a cysteine to phenylalanine mutation at position 242 of SEQ ID N0:2. 

154. (Amended) The variant cytochrome P450 oxygenase of claim 152, 
comprising at least one mutation selected from the group consisting of: 

(a) a glutamic acid to arginine or histidine mutation at position 331 of 
SEQ ID NQ:2; and 

(b) an arginine to isoleucine, methionine, or valine mutation at position 
280 of SEQ ID N0:2. 

155. (Amended) A functional oxygenase enzyme variant encoded by a first 
polynucleotide that hybridizes to a second polynucleotide under conditions of high 
stringency, which second polynucleotide encodes the cytochrome P450 oxygenase 
enzyme of claim 1 53. 

156. (amended) A cytochrome P450 oxygenase variant having a catalytic 
activity at leasA two times the catalytic activity of wild-type cytochrome P450cam 
oxygenase from]^^putida (SEQ ID N0:2) in promoting the oxygenation of an 
oxygenase substrare in the presence of an oxygen donor and at least 90% sequence 
identity to SEQ ID n\):2. 
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157. (Amended) A cytochrome P450 oxygenase variant having a catalytic 
activity at least ten t|mes the catalytic activity of wild-type cytochrome P450cam 
oxygenase from P, patida (SEQ ID N0:2) in promoting the oxygenation of an 
oxygenase substrate in tjhe presence of an oxygen donor and at least 90% sequence 
identity to SEQ ID N0:2. 

158. (Amended) AJef^tochrome P450 oxygenase variant having a stability at 
least two times the stabiliw of wild-type cytochrome P450cam oxygenase from P. 
putida (SEQ ID N0:2) in promoting the oxygenation of an oxygenase substrate in the 
presence of an oxygen donorland at least 90% sequence identity to SEQ ID N0:2. 



159. (Amended) A cytochrome P450 oxygenase variant having a stability at 
least ten times the stability of wila-type cytochrome P450cam oxygenase from P. putida 
(SEQ ID N0:2) in promoting tliB oxygenation of an oxygenase substrate in the 
presence of an oxygen donor and W least 90% sequence identity to SEQ ID N0:2. 



^en 



161. (Amended) \n oxygenase variant evolved from a wild-type oxygenase 



enzyme, and having a catalVtic activity at least ten times the catalytic activity of the 
wild-type oxygenase enzymd\if^omoting the oxygenation of an oxygenase substrate 
in the presence of an oxygertVdbnor and at least 90% sequence identity to SEQ ID 
N0:2, which oxygenase variant was identified by a method comprising the steps of: 
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(a) contacting a test enzyme variant with an oxygenase substrate and 
an oxygen donor under conditions allowing the formation of an oxygenated product if 
said test enzyme varia|it is an oxygenase enzyme; 
^ \ ^ pro^jding a coupling enzyme which is capable of promoting the 

formation of a detectab|djfcomposition from the oxygenated product; 

(c) detecting the detectable composition; and 

(d) seleqting any test enzyme having at least 10 times the catalytic 
activity of the wild-type oxygenase enzyme and at least 90% sequence identity to SEQ 
IDN0:2. \ _ 




1 63. (Amended) The oxygenase variant of claim 1 61 , wherein 

(a) the organic substrate is selected from the group consisting of 
naphthalene, 3-phenylpropionate, benzene, toluene, benzoic acid, anthracene, 
benzphetamine, and coumarin; 

(b) the oxygen donor is selected from the group consisting of hydrogen 
peroxide and t-butyl peroxide; and 

(c) the coupling enzyme is selected from the group consisting of 
horseradish peroxidase, cytochrome c peroxidase, tulip peroxidase, lignin peroxidase, 
carrot peroxidase, peanut peroxidase, soybean peroxidase, and NOVOZYME® 502. 
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1 64. (Amended) An oxygenase variant evolved from a wild-type oxygenase 
enzyme, and having^ stability at least ten times the stability of the wild-type 
oxygenase enzyme in promoting the oxygenation of an oxygenase substrate in the 
presence of an oxygen obnor and at least 90% sequence identity to SEQ ID N0:2, 
which oxygenase variant wa^\lentified by a method comprising the steps of: 

(a) contactiiW^a test enzyme variant with an oxygenase substrate and 
an oxygen donor under conditibns allowing the formation of an oxygenated product if 
said test enzyme variant is an oxygenase enzyme; 

(b) providing a c®upling enzyme which is capable of promoting the 
formation of a detectable composition from the oxygenated product; 

(c) detecting the delectable composition; and 

(d) selecting any test Vizyme having at least 1 0 times the stability of 
the wild-type oxygenase enzyme and at least 90% sequence identity to SEQ ID N0:2. 



1 66. (Amended) The oxygenase variant of claim 1 64, wherein 

(a) the organic substrate is selected from the group consisting of 
naphthalene, 3-phenylpropionate, benzene, toluene, benzoic acid, anthracene, 
benzphetamine, and coumarin; 

(b) the oxygen donor is selected from the group consisting of 
hydrogen peroxide and t-butyl peroxide; and 
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(c) the coupling enzyme is selected from the group consisting of 
horseradish peroxidase, cytochrome c peroxidase, tulip peroxidase, lignin peroxidase, 
carrot peroxidase, peanut peroxidase, soybean peroxidase, and NOVOZYME® 502. 

1 67. AVunctional cytochrome P450 oxygenase variant comprising a mutation 
at a position coVesponding to at least one of amino acid 331, 280, and 242 of 
cytochrome P450\n from P. putida (SEQ ID N0:2) and having at least 90% sequence 
identity to SEQ ID N®:2, which cytochrome P450 oxygenase variant was identified by 
a method comprising \he steps of: 

(a) contacting a test cytochrome P450 oxygenase variant with an 
oxygenase substrate ancnan^ygen donor under conditions allowing the formation of 
an oxygenated product if s^aid test enzyme variant is an oxygenase enzyme; 

(b) providing a coupling enzyme which is capable of promoting the 
formation of a detectable conrroosition from the oxygenated product; 

(c) detecting tha detectable composition; and 

(d) selecting anyXtest enzyme having a mutation at a position 
corresponding to at least one of amirlo acid 331 , 280, and 242 of cytochrome P450cam 
from P. putida (SEQ ID N0:2) and at heast 90% sequence identity to SEQ ID N0:2. 

169. (Amended) The cytochrome P450 oxygenase variant of claim 167, 
wherein 
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J) 



(a) the organic substrate is selected from the group consisting of 
naphthalene, 3-phenylpropionate, benzene, toluene, benzoic acid, anthracene, 
benzphetamine, and coumarin; 

(b) the oxygen donor is selected from the group consisting of 
hydrogen peroxide and t-butyl peroxide; and 

(c) the coupling enzyme is selected from the group consisting of 
horseradish peroxidase, cytochrome c peroxidase, tulip peroxidase, lignin peroxidase, 
carrot peroxidase, peanut peroxidase, soybean peroxidase, and NOVOZYME® 502. 



Please add the following new claims: 



1 70. (New) The cytochrome P450 variant of claim 1 46, comprising a mutation 
at amino acid 331 of SEQ ID N0:2. 

171. (New) The cytochrome P450 variant of claim 1 48, comprising a mutation 
at amino acid 280 of SEQ ID N0:2. 

1 72. (New) The cytochrome P450 variant of claim 1 50, comprising a mutation 
at amino acid 242 of SEQ ID N0:2. 
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1 73. (New) The cytochrome P450 variant of claim 1 52, comprising mutations 
at amino acids 242, 280, and 331 of SEQ ID N0:2. 



1 74.\ (^w) The cytochrome P 
Bast one^ino acid of SEQ ID 



P450 variant of claim 1 56, comprising a mutation 
in at least onJ^^ino acid of SEQ ID N0:2 selected from amino acid 242, 280, and 
331. 



1 75. I^ew) The cytochrome P450 variant of claim 1 74, comprising at least one 
^^^^^y mutation selec\e^)from lysine at amino acid 331, leucine at amino acid 280, and 

phenylalanine at^mino acid 242 

176. (New) The cytochrome P450 variant of claim 156, wherein the oxygen 
donor is a peroxide. 

1 77. (New) The cytochrome P450 variant of claim 1 76, wherein the peroxide 



is selected from hydrogen peroxide and t-butyl peroxide. 



1 78, (l^\a^The cytochrome P450 variant of claim 1 57, comprising a mutation 
in at least one ai^ji acid of SEQ ID N0:2 selected from amino acid 242, 280, and 
331 



Serial No. 09/246,451 Docket No. 4058/1 E827 

Response to Office Action dated February 22, 2002 Page 10 



1 



1 79. (NSw) The cytochrome P450 variant of claim 1 78, comprising at least one 
mutation selectea^^m lysine at amino acid 331, leucine at amino acid 280, and 
phenylalanine at anmno acid 242. 

180. (New) The cytochrome P450 variant of claim 157, wherein the oxygen 
donor is a peroxide. 



181. (New) The cytochrome P450 variant of claim 1 80, wherein the peroxide 
is selected from hydrogen peroxide and t-butyl peroxide. 

1 82. pNew) The cytochrome P450 variant of claim 1 58, comprising a mutation 
in at least one am/no acid of SEQ ID N0:2 selected from amino acid 242, 280, and 
331. \ 

1 83. (^ew) The cytochrome P450 variant of claim 1 82, comprising at least one 
mutation selectedj;om lysine at amino acid 331, leucine at amino acid 280, and 
phenylalanine at amino acid 242. 

1 84. (New) The cytochrome P450 variant of claim 1 58, wherein the oxygen 
donor is a peroxide. 
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1 85. (New) The cytochrome P450 variant of claim 1 84, wherein the peroxide 
is selected from hydrogen peroxide and t-butyl peroxide. 




1 86. (New)JLhe cytochrome P450 variant of claim 1 59, comprising a mutation 
in at least one ann^l^ilcid of SEQ ID N0:2 selected from amino acid 242, 280, and 
331. 

1 87. (Nffew) The cytochrome P450 variant of claim 1 86, comprising at least one 
mutation selecteo^ yV*^ lysine at amino acid 331, leucine at amino acid 280, and 
phenylalanine at amino acid 242. 



188. (New) The cytochrome P450 variant of claim 159, wherein the oxygen 
donor is a peroxide. 



1 89. (New) The cytochrome P450 variant of claim 1 84, wherein the peroxide 
is selected from hydrogen peroxide and t-butyl peroxide. 
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